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(57)Abstract 

PROBLEM TO BE SOLVED: To increase the capacity of a cache memory 
without increasing the number of PK and the number of wirings on a back 
plane and to improve data transfer throughput by installing cache memory 
parts on a package(PK) similar to a selector part and PK different from the 
selector part 

SOLUTION: New cache memory parts 14 (a CM controller 107 and a 
memory module 109) are installed on a selector PK. The capacity of a 
cache memory can be increased without increasing a memory PK. The 
number of cache memory parts 14 increases two times and the number of 
access paths between a path controller 1 10 and the CM controller 107 
accordingly increases two times. Thus, data transfer throughput improves 
about two times. Even if the number of access paths increases two times, 
the increased access paths are required by the number of wirings on the 
selector PK and therefore it is not necessary to increase the number of 
wirings on a back plane. 
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[MjfcJSil] *X hn>^zL-^ tco-( >^-7i-7 

-< X:?l£B<h<7M >^-7i-7Sft^^©f-f 7. 
>^-7x-Xgi5t. mlfBl&leC^ X^SlBClttL. 

-7x-XglU;i. ffifBTjxX ha>t:n.-^i:mIfB^vy 

-f^-^x-XglHi. fJI2amx^X^^e<i:Hfffe+ 

gco^-r^M" >^-Xx-XSI$:fc<fctfMfBtt$:<£>5V 
X y 9 - 7 x -X % £ MIS* V -y > x * ^ U SB <t <7> 

-f >*-7x-X»fcJ;tfffifB«&tf>x^ X?-f 

xx-x$<tHfitB&#*^ y^£<z>Peite. ^n^'n-tu- 

BK&^T, mJlB^-wv-i^^USK*^ mttuz* 

C»5)c3S2] *Xh3>lfx-*i:<7M>^-Xx-X 
^>X-Xx-XgB£, HtriB^x^X^ggtC^U 

-Xx-XgB«. HflfB^X h3>tfa.-^tmIIB+^^ 
-f >^-7x-XSS«. fJfB&mxWX?£lfi£iWfB* 
t^^-f^U-Y 7i- XgB*5<fctfftIi2*g&£>7 I -< 

V * > ^ - V x - X 95* ck tf#JfB*t»<£> 5* f x ? 

>^-7x-xgi5tflfiiB^w^ ; E'jgi5<hror B i«, x-n^ 
n-t v>j ?$>*ft2-?\zw.m&%fttEnti7 : '( x ? t 

SjW&BK^T. BfUB+^^^x^^USP^*. mlfBjS 
& <D -tr 1/ £ ^ 8Bf T (c gs*£ £ ti S * r v > x X 1 J SB 
i. mrlBtMS:©-tl/^^g|50-gi5l~W*-SM$n-5^Y 

v y^t^vrnzttfrnx^zztzftWit-fz'Tj x 

ftr#i£B. 

C»*IS3] $Xh3>ea-^tM>^-7i-X 
^Wr^ttSScW^^^^-f >?-7i- Xg|5t. fism-r 
X^BtOM >X — 7x-X£*rt"-5lt&©x ; -'f * 
?-OX-7x-Xg|5<!:. fllBlKM^f XS^BKttL 



-7x-XgBli. flfjjB^X 1-3 >tfx-X£itfltB*-V -y 

-T >:5>-Xx-XSIUi. iWfB$Efax-f X^^BiifJlB^ 
tr >a^tU g|5<h (DFbIcDx- ^ teit €r*ff L . mlfBIg 
g[©ft*M >^-7x-XgP*3<tO:BfJlB«m<75'7 :; i- 
X ? -f 7 x-Xgl?i: ltd IB* +• y •> 3- * 'J SPi © 

v^JK >^-7x-xgp*J;t^Wf2ttS:©xi' x?-f 
>^-Xx-XgPtHfIfB^ ; fi-^ : £ , Jgl5i:cDr B 1tt. ^tltr 

n-tz v-zzffl ^^r^mmmm^nr^^ x z 7 u-r 
tsc<D^-^^;i"f xx— xgB&^tf^x^-f >^ 

— 71- X^CDT^T^^T^irXBrffi^^-V v ~>=lX 
^EUgCt. tatBttS5:»5 1 -V^;K>^-Xx-X^<t 
Ot^^ 7.?-f >^-Xx— Xg|5©— ^75^CD*.Ti7irX 

[»J£JI4] *X h3>tfx — ^i:<D-f — Xx-X 

^-r^m^^-^^-)^ y$— xx— xgc<t. E&st^ 

^ Xi'gltO-f >^-Xx — X&tt5«fe©T-f X 
i7^>^-Xx-xg5<!:, WtB^-r^ XX^BtC^fb 

-7i-X»li. gfifB^X ha>tfi-^i:mltB^-\r>y 

-r>^-Xx-XgB«. MfBa^-rf X^SBtWfB^ 
V>> ya^tWtCWr- ^gjHSHfTL. ttifBffl 
^OD^^^JU-f >X-Xx-XgB*3<fc^MIB^©T : 'i' 
XX-f >^-Xx-XgetmriB^ J f y v'a.^^UWt© 

fB1t»W?--V^;l"f >^-Xx — Xg5*3<tZ/WfB«^CO 
X £ -f > ^ - X x - X <h MfB** ^ =E U SB i © IW 

y i/^^tu aiH::#-j&*ft-c^5 ut*#att«f-f x 

[Bt*W5] ^X ha>tfrL-^t©1' >^-Xx-X 

x^SBi^'f >^-xx— x^^-r^^Scw^-c X 

i7-r>^-7x-XgB<»:. JWISaft^^ XX«fitC*fb 

^x^^'jgst, ^4 7,?7U'<MW ; &mizm-?2>ftm 

-Xx-xSIUi. WSB^X hn >tfa-3'i:HtItB+r 



1 



EfiK©ft*M >*-7x--XgB*$«fctf*iE1tfic<B 

Ji, tft*nM«*S n&f -f ^ > 7 K WHSli: 
*3<^T. ffijE+^y ^x^USB*^ 8frE»&<DX-f y 

<Z)X"f y^co— gBKcD^SJ^ns^r* y >x ^ u 
[S»#J»6] *X h^>ex-*£ccK>*~Xx~X 

vx*^uaBi©Pfl©x— ^te^s^fru #f>rx^ 
^>^-^x-xgK«, wiumm.^^T.^mmhmt^ 

SO?t*M — 7x— xffi*«k^WIB48Sc^T r >f 
X£-f ^-^x-X^tME^^x^USB^tf) 

e«r co^^^;i/-r >*-;7x-x8B43«fctfffiE«*^ 

;K >*-:7x-xSB*5<fctf^ x^-f >^-;7x-x 

tfrK«ft<E>^*JM' >^-7x-X^cttfr^^ 
-f >^-^x-X^-^6<O^T^-feXplftg)ti:^^ 

[is^JS7i if*«i^^3<o^-rn^niB«co-7'^x 

>7K«»StT»'3T, MIB^^^JUO^-^x 

<dt t> -t x ssa wr £ * * * > 3. * ^ u 7 z -t x ©jiasp 

MfB*^^ : t , JgB'\OT^'trX^$iJ^'r^ftW^ : e 
UT^-tXSfJS9g|5^WL, itrjE^u/^x^'JT^-fe 
X Mffffi t ififB* * v v x ;* ^ U SBra teir 1/ * * SB £^ 

[M3RJS8] M#JH4**S 6^^m^{ClB$ScC0^^ X 
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-X8B*5<fctffflE7 ? -f >*-"7x-X»M\ -tft 

ftiv^f d/a^P-fcyU-i:, il^t 'Vva/t'J SB^ 

ch. flttE*cW^ : & , J«^7i7-t:X«:ftll»"rs**^ : E 
U7**X«MW8B£WU WE+iry^/^'JTJt 
XWW«4:»E* t7Xa/^U 8BP!! X< y 

SB^flDT^-kXttWattrE**/^ 'J 8SHttiE» 

^nw5:t^a^f^x?7Hafpg 

Bo 
[0 0 0 1] 

SRcoI^t x ^ gf ^ rV X ^ 7 U< gl 

[0 0 0 2] 

[ft^OtJffi] ^W#E*««*E*«#4:t'*r3>lf 
x — ^<0£Ett© I /OttffilCJt^T, J&SItVX^^: 

ffiSWtnf^x^^yXfA (fiTF r-th^x 

^Aj ) (BI/Otttett3~4tifgflE/h3<. 

i /ottfiB*ifii±*-&ssg**VctsnT^s. -y-ys/x 

^Atf) I / Ott«*l^l±S-a:*fc«>©l^<Z)*fetL/ 
T, tt^^^^^X^»®Tit^vX^A^«fi£b, 

[0 0 0 3] H2tttK*<D5 :r >rXi7TU<»J19SK©« 
0 3«fO)T^ X^Tl/-r*iJffllSS^IS«^«: 
^"To *X hn>bfx-^ 5 0 <h5^X^7l/< fftffiS 

Slit, «»x>f X*£«2 0d:T^X^71/<^H 
fe«2IB0!)5 f -"^<E3l**fT-r*«KO^Xi7 I FSB 

«2tw-r*«!iw«« («*.tf, ^**;n Fgci 143 

i^x^X^ I F8B1 2 i: + ^y>x^qEU«Bl 4 t<0 

U»15i6KI^ V^3.*^EU«1 4te-feU2* 
35 1 3rtC0/txn>hD — ^ 110 £r:frbT, 
^USBl 5U/U3>hn-7 1 1 OSrfr^-rfiSK 
^T<7)^^*;U I Fffi 1 1 JSck^-f I FSB 1 2 
^J^tXpJ^Mt^oTV^o 
[0 0 0 4] 0 3{:^tJ:^[:, I FSBl l tt 

^**;U F/tytr-zS (aTA'7^-y$¥i:PKt 
B5ETS) 8 1 tVX2 I Fgtfl 2«r>fX^ I F 
PK82tC, tl/?^»13ttti/?*PK8 3l:, * 
^yvx^'JSBl 44o<t^ftW^ : e , JgBl 5^^U 

>8 0±l:*StS. LfejdbT, &/^^^r-vPflS:» 
it67^tX/U0, 1, 2 (B12<Ot9F^l 3 5, 1 
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3 6, 1 3 7) forty 2 7U->8 0±J3ffiSTS. 
[0 0 0 5] :OT^X?7HHM*t2 7?lt 
*;H FgBl lWtfr>fXJ I FgBl 2t*W/ ; EU 
ffil 5t<OMttl»nw»«E*tl. ^**JH FgBl 1 
*5<fctfx-f X* I FgRl 2 t^r^-yvjL^^rUSH 4 4: 
1 1 0*^LTS«Stl*. K 
T. ?**;H FgBl 1 ^i^x-fX^ I FSB 1 

JH FHBl l&cfctfx-fX^ I F«l 2t=lrt7'>a^ 

[0 0 0 6] CCDcfc^KftW^USBl S'sOSttJBIi 
(h+^^voL^^USRl 4^<BStt®ffi£S&5-ti:*<o 

?**;H FgBl l^tfx^X^ I FgBl 2 
U SB 1 5 t<Dffl%:rt7s3>hU-7 1 1 0£ 

y**;n FgBl l^r^X^ I FgB 
1 2£/1XZi>bD — 5 1 1 O^l/T+tyvi/^ 

Uff l 4fc*«rr*2itK:J:0, /U3>hn-7 l l 

gBl 4^(DTi7-fe^^XS^Jf J ? 3 *rct^pIffi^^0, 

[0 0 0 7] I FgBl 1 tt, *X hn>tf^L- 

^50 £&^T£fc£>CD*X MF102, *Xh3> 
5 0 l:«t5Affi*^Ht57^i7DyDt 
ytlOL ^^y^i^^UWl 4^07ir-fcXSfW 
H-r*CM7^-fcX««HBl 0 4, isitfft^^EUSB 

SWLT^i. t^^IF912B, 
X^gf 2 0 t&itfct%>tc&<D\ i 7'( 7 I F 1 0 3, m 

gr>fx^gf2 o Kiikt-rsAaiifcMwra^^o 

xsfw«'r*cM7^'txM»»i o 4, &cfctmw* 
^uasi 5^o7i7-b^*«m'r*sM7^-txftow« 

10 5Stbt^S. x-T Xi7 I FSB1 2«, R 

A I DflMEO^frfcfTS. 

[0 0 0 8] 

[J8fl*)lf»LJ:5tt5Bli] fi^> K^x-fX^ 

■frSiMW**. *X h=i>tf-L — ^ch<7D-f >^ 

-7x-X<!:LT 1 0 OMB/s h £^ 

1 5 7 7 /tf t * Jl/^Sffl S nt ST45 0 , 2 

»S¥Ttw^;H h«2-4{g(zffii±-rs. ^co 



[0 0 0 9] B2 iCS-T^-V*^ I FSB 1 1 &&Z*T4 
X27 I FgBl 2£*-\-;/>'^y< : E:UgBl 4 £<Dffl<DX)U 

-/ h*|S]±*13:Sfcfe^tt. ^r-y^i^^USBl 4* 
Hgf5/ : EUPK84 (0 3) <7)3&£*f^Tifr^fe 

■ 2Ttt, ^t'J PK8 4(D^m^ ct\tm^-f 

VPK8 4<D$k&m j £itrc£l<Xb, ±U 2 :?gB 1 3 <h 
+ ^y>i^^:'JSBl 4<7)racD7^"feX/iXSc^Ji^-, 

[ooio] *n-e*«9a©BWtt» mm^^-mm^ 

y ir- * £ - >±(Bffi«»* d t & 

7* h ^fti^-b^cT^ X £ 7 U-f fW»««£tB«T* 
[0 0 11] 

x-^*-^wtct&iW*rs*v^>'^^ : Eu«B^, 5 s -* 

X^7 WM«a6«KW^*«1B***»»T***^ 

*X h a > fcT a. - * £ SfrfS+ y y zs a. * ^ U SB t (DM <D 
x-iHESISr^fTU §^><X^<>^-^x-XgB 

XgB^MIS^-v ^ ^>xl ^ hE ij »i ©PJItt-fe 1/ ^ ^ gB^^ 
Lt»«Sft, mffS1fi©:co^v^;K>^-^x-XgB 
iitflllB*Sof^J<>^-7x^8l!illlEft 

ty'>a«U SB^, mffBir U ^ ^ gB t ffl Crty tr- is 
llcJISSns + ty^a^^'JSt. mflB-fel/^^gB 

[0 0 12] ifc±EIMB, ^X hn>tfzL«-^chco 
-f >^-7x-X«:Wt-5a»Wft*M >^-^x 
— XSBch, i^f^X^git^^>^-7x-X$:W 



(5) 



4#Hf12 000-339101 



X^-f >*-:7x-X9H£, RljfSffi^X^ 
->ol 'J ffitcBMteX-r v/^^ffl VifcfflSjB^*^ «fc 

Kft tt 5t ^ x J 7 K ckt) TMS ft 

[0 0 13] 

<d— mmm^-To 5Vx*7u^fM»gBitt. *x 

t^JUFS) 1 1 «»7^X*g«2 0 ^02O 
O-f >^-7x-XS Cr-fXiMFSB) 12<h, 2^ 

/1X 0 : 135i, 7^7-feX/IX 1 : 136^:, T^ir 
X/tX 2 : 1 3 7 <h, 7^-feX/SX 3:138 

[0 0 14] ft*iHF«ll tt, ^Xh^>ea- 
^ 5 0 <h<D2 tPO I F (*XhIF) 102<h, 2^£> 

'v.col^OT^-feXftUfflffl (CMT^irXflUjfPSS) 10 
4<h, ft^T^^USSl 5^<Dl^<£>7i7-feX$iJ^SB (S 
MT^-feXWWSB) 105^tl, ^Xh^>b!a^ 
5 0 £*-Viy ->o.;**:»JSBl 4Pfla>a f -^te2i, *5<£tf 
V-f ^D^p-t^it 1 0 1 fcftW^UfiBl 5 P*1<7>©JPP 
W«<0<E2t£*fr-r*. ^u^D-tr^+M 0 i*5«t 
tf*X HF10 2tel*)gi$AX 1 0 6 [:ioT»«S 
ft, CM7Jt^jBIISl 0 4B200*X M F 1 0 
2Mtt»KSftTl^, SM7^1rX3!fflSI$l 
0 5te2^<D^>f ^D^n-fe^iM 0 1 KH«»J«2ft 
Tl^, ^-\**;H FSBl 10#|fiKB3!l«BI3 0«fc'5 
ft^HFPK8 1ii:JISt5. 
[0 0 15] r^?IFB12tt, 1^X^81 
2 0 £<D2n(D I F (H7-T7IF) 103d:, 2~0<D 
T^^P^Dt'yltl 0 It, ^ ^^E'Jgfl 1 4 
^C0 1 OOT^-feXSifJIJPSB (CM7 ^-feXlfflWBB) 10 



ttW^'JSBl 5^(0 1 otar^-teXSiJifliBB (S 

-f^D^D-fe^it 1 0 l t^W^^USBl 5M<D«iJW1» 

[0 0 16] Y-f^P^Pir^tlO l^ct^K^-fy 
I F 1 0 3ttftS5/U 1 0 6 CioTftaSft. CM7 
^-fcXfrJfflgBl 04tt2^©H7^f^IF103 KittS 
»«SftT^5. Sfc, SMT^-feX$iJfPgPl 0 5te2 
-^(7)v<^nyn-t^+M 0 1 (:MiS^ftTi/^o 
f^X^7 I FSB1 2BRA I D^ggCD^fT^ff 3o ?V 
X^ I F35 1 2C0ffi^g^HE13cOJ;^{CT r ^ X^7 I F 
PK8 2±fc*ft-r*. 

[0 0 17] *^5/^i^^uaBl 4te, ^fyya^ 
^EL) (CM) 3>hD — ^ 1 0 7 i^U^o.— ;n 

4 0D««»*tt^qEU PK8 4±C*gt?), 
[OOlSjftt^tUBlSH ftt^tU (SM) 
r3>hd-^ 1 0 8 t^^Utya-Jl' 10 9 £WU 

)V\ F^cfc^^X^ I FWt + iryv'i^^UWl 
4tOM©5 f -^tESIftlW^M-rs«f«) 

UPK8 4±fc*tt"rs. 

[0 0 19] -feUi^fiBl 3 te, /U^>hn-7 1 1 
Oi + t^yva^^USH (CMn>hP-7l07 

1 0 7^©7*-fcX<Bfi0#W\ *3<fctf«B^7^X*S 
12 O^EST ^>^-^Ol#^*fT5 0 -£1^^3*13 
«gi^tl/^?PK8 3_htm»-rso 

[0 0 2 0] ±E#/^yir— 0 3 «k 3 K 1 

[0 0 2 1] CMTi7-feX»JWfiBl 0 4l:«2*©7^ 
tX/UO : 1 3 5S»«U tft6*2^©a&St 

3f^c7)/n o x=i> hn-7 i i o^^n-en^ 

fiTTS. /Ua>hn-7l 1 0 \Z\$2*<DY{7±X/^ 
XI : 1 3 6&mWtL, -ttteS^^attS^U P 
K8 4±<D**y vzl^USS 1 4[^OCM3>hD- 
7l0 7l:^ft-6ftSi^ o tl/^^PK83 
±CD*^ y^a^^USSl 4fi(DCM3>hD-7 1 0 
7^©2*:c0 7^'trX/ , ?X 3:138 ZmtK^Zo Lfz 
^ot^t'J PK 8 4_t<£>^-V y ^a^^USBl 4rtO 
CMl>hD-7l0 7 Kite, 2o<o-feU5^aBl 3^ 
6 1*1*^ It2*^T^-tXy^X 1 : 13 6*«SH*S 
ft£o C^t^^iC^O, CMT^irX^iJ^gPl 0 4 
frS/tU PK8 4±(£>^ ^i^^EUSR 1 4rt<0C 
M3>hD-7l0 7'\H 2 ^©ir l/^^SPl 3£><!: 
%e»&SSLTfc7^-trX^pIfl6<!:&S. CftC«J:0, 
1 ocoT^-trX/1X^/i:H/^X 3>hD-7l 10 



O^r ^^a^tUBl &d£rt<nJfiB£ 

[0 0 2 2] SM7i7-trX*iJffllffll 0 5 2*<07^ 
-feX/1X 2:137 SrlglKU *tf)7^irX^X 2 : 1 

3 7 ^2^<7DS^>5SM3>hD-^{i j E-n-?n}g^-r 

£0 Lfc*bTSM3>ha-7l0 8l:tt, 2-^co^ 1 
I FSR 1 143cfctX2^©x^^^ I FgBl 2*^6 
l*fO, ft4#tf>7^-t:XAX2 : 1 3 7#»ttSft 

[0 0 2 3] **JS«-ett, l^COSMT^^XSfffl^ 
1 0 5 <h l-3(OSM3>hn-7 1 0 8 <DM\Z\* 1 
7^tX/U2 : 13 7£»IL,fc^ £CD7^-tXA 
X2 : 1 3 7 £2#(;:if^T££KJ;9, 
^irX^Jffll^l 0 54^ lo^)SM3>hP-7 1 0 8 

[0 0 2 4] /tX^>hD-7l 2^t 
*;H Fffil 1 2^^X^ I FSBl 2**6**1 
-eni*fO, ff4#<A7^-trX/tX0 : 1 3 5**891* 

$n^>o ;U3>hD-7 l 1 0 pcqEUP 
K8 4i©*vy S'j.^UfBl 4^\CDT^-feX/^X 
1:13 6dU*-r^i, tl/^^PK8 3±<D*w 
ya^^'JSl 4^\©2*(D7^tX/U 3:138 

[0 0 2 5] irl/^^PK8 3 

±K#Tfcft*vy S^**U^1 4 (CMa>hO-7 
10 7 i/tU^n.— ;H 0 9) * » W" £ & & • 

Ac, ^ys/a^ua 1 4<Dm*2m\zmz.* ^n\z 

#WUn>hD-7 1 1 0 tCM^>hD-7 10 7 
tC0PflC07^-feX/tX»fc2«JwltAS. Ifcj&bt, 

hD-7 1 10iCM^>hO-7l07 «t<DRSJtf>7^ 

irx/ixlta^fgKtiATfc, tiiJD#tf>7^-trx/txte 

tl/^^PK8 3±tf>ES£ttT^trjfc#. 

«->8 0±©E«SS*WB3)«3{i:^ Lfejdbt, 

0 2 (wS-rfiE^CO-x^X^TU-f MSfl2 K*5^T, 

[0 0 2 6] 0 4lt CM7^-feXfffiJPgK 1 0 4l*3<&#i 
jBjtS^LT^S. CMT^-feXftOWSRl 0 4tt, irl/^ 
^ 3 0 2<h, 7HI/X, 37>H, ^-^^r— 
^/^7hA'777 3 0 3t, -feU^gR 1 3 KSS*<£ 
T^-trX/tX 0:135 £CDAX I F 3 0 1 <h> 7—^ 
(DX7-fi7^Sf3 0 0 t, ^-^teiH*WSI53 1 0 
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[0027] -trl/^3730 2 CO 2 ^C7)#— M*^— 

2 1 OT^X hlFlO 2^^)^«H7l'y I F 1 0 3 
Cgi^n^.. £fc. izU?* 3 0 2<7){l!l<7^2-^<Z);^R-- 
^«:/tX I F 3 0 1 KHftKSftS. /UIF301 V&T 
^-trX/tXO : 1 3 ST-feU^SM 3 |*]0D/tX =3 > h 

n— 7 1 1 0 cgi^n^o 

[0 0 2 8] x-^e2l(W«P«3 1 Ott. WmUl : 2 
1 lT'«h I F 1 0 2&5^teF7-f :/I F10 3C 
S^c^n, £ij»^2 : 2 1 2TVU3>ha-7 1 1 0 
^©5*— *IE£ttfll»3 1 5 (H6T«iE) dtg^tl 
5. x-^CSISOWaS 1 Ott, T-t:^3 0 8 

CctOWhIFlO 2ft5^HH7-f^ I F 1 0 3** 
6<E>7^-tzXg5jc<£>7— tf hU— ->3 >2:fT^ -feUi? 
^ 3 0 2C0^D#X^fT3o 

[0 0 2 9] H6H irU^^gPl 3rtCD/^X=i> hP 
-711 0©ifltSSUTi^. /U3>ho-7l 1 
Ott, ^**;H F881 I43cfctfx>f X£ I FgPl 2K 
31^37^-ttXAXO : 1 3 5 £<D40<7V1X I F 3 0 

1£, PK8 4_b(0^V^'>^^*UgBl 4^3g 

#<57^-feX/^X 1:13 6 £CD2^£)/1X I F 3 0 1 
*5ctr/irU^^PK8 3 l^+tyya^^USl 4 
3g#*£7^-fc:X/tX3 : 1 3 8 <hcD 2 ^KD/^X I F 3 0 

1£* itmSS^:S«t5tH^3 0 6 i: t A'^r 
yMy77 3 0 3t, ^—^<OX7— 3^x7 3 0 

X*5<fc^ziT>K&)S4ffr-5T KUX • n-7>F (ad 
r-cmd) ft?tff 3 0 5 ^-^CaftUMB 3 1 5 

[0 0 3 0] ^teS*HB« 315H fflffllSSl 2 : 2 
1 2TCM7£-feXS«fflBSl 0 4W<75^— ^teiUffilllWSB 

3 i oica&ttsn, mmm3 : 2 1 3TCMn>hn- 
7107 ^<Dx-^e^jfflia5 3 1 5 fcsaasns, s 

t^— ^Ciil©JWgB3 1 5H 7— fcf* 3 0 8 KJ; 
0, a d r-cmd»tf«3 0 5T»Sfl/fc4*©7i7 
-feXAXO : 1 3 5a>S<07^izX5#<DT — tfhU— 
i> 3 >*?t^, tl/^7^3 0 6cD^)0#x.^rfT3 ( , 
[0 0 3 1] hA7 77 3 0 3 T^irX/^X 

0:13 5ffliJ(7)/tX<h7^-trXAX 1:13 6*5<£tf7 
^7tX/U3 : 1 3 8ffliJCO/tX-ex— ^CSIjtft^S^ 

[0 0 3 2] ad r-cmd*4ff8B3 0 5tt, 7 F UX 
M^7>H^MnA777i« TKUXSjtijgB 
«fc, 3-7>HJftU}gB&Wr^ o -(Dadr- 

cmd«SfgB3 0 5TH CM7JtX«f»a!l 0 41: 

ss$n§4*(07^t7/tx 0:13 5*n?nc 1 

£te*rt-T£o 7 KUXttSffigB*3<fc^n-7> HfflttSSBT 
tt, 7^-tlX'r'6CM=3> hP-7 1 0 7 ^7^-feXcD 
tHU x-*<E2IWW8B3 1 5l*]CQ7-t'^ 



(7) 
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3 0 S'MifcB-r-So 

[0 0 3 3] B7H tt^a^'JIHl 4 faOm&L 
SSLTt^. CMD>hP-7l07H /U3>h 
□ -5 1 1 0 Izm&ZTZ-tXrtTs 1:13 6 ittt7 
^-trX/1X3 : 1 3 8 £0D2OCDAX I F301i. -fe 
l/^ 3 0 4i, t^**— R?»JrtT*/^iy hA-v7 
7 3 0 3i, ^£>X^ — fi7>B3 0 0 

utya-jH o s^cDTz^TsZmmir&^^vmm 

gB3 0 7 £, CM7^-feXiWIISBl 0 436^63ltli*nfc 
7 KUX*3<fctfnv> K£fi?tfTf * a d r-cmdltf 
gG3 0 5<h* r-^filSIHSS3 15£ft§. 
[0 0 3 4] x-^teii©JWSB 31511 Mm* 3 : 2 
1 3T/U3>hu-7 1 1 Ort©^— ^<Eanwiw»3 
1 5K&M£*U $'J®^4 : 2 1 4T*^Uft9»«l 0 

-fc # *3 0 8Kcfc?K adr-cmdMai3 0 5T)!? 
WLxfc2*oy^-feX/XX^6<^7^-trX^*OT-t: 
H/- 5/a>«ff^ irlx^^ 3 0 4£>gjD#x.£fT 

[0 0 3 5] adr-cmd*tfr»3 0 5tt, 7FI/X 
6itfa7>H Sfttt-T-SAy 7 7 &ci:tf 7 F UXfflffi 
D^>HttfflS8*Wrs (m^m . adr-cm 
d*4ff»3 0 5Ttt, CMJ>hP-7l0 7l:ft«S 
*l£ 2 *07^t7/UW^ni: 1 ^ToSiJ D 6 

nfcAy77i:, 7Ki/x> n^>F&»Jtt*r^. 7H 

tUOT FI/X<h7^irX<Dg?§£irJD£BU ^^EU« 
WSB3 0 7^2ltfc}-r^o 2*OT^irX^X^^> 
<DT2±7>m&&7"-i?&mfflm®3 l 5F*]CD7-t** 

3 o s^atarrs. 

[0 0 3 6] +ty>a/tU»l 4^\<DT^ir 

MF10 2$,§^^H7-fyiF10 3^ tty> 
ZL^q&iJgBl 4^©7*irXBB4&*ffl5ft-r*. 
[0 0 3 7] 7^irX|i8i&<2»^£§ttit*X MF1 

0 2ftSWiH5-f ^ I F 1 0 3 tt, 1:211 
CctDCM7?«H«»l 0 4^T-^»iaS 

3 1 o^7^-fexH*fis^-r«^*3im"rs. ^n<t<h 

fcK, f-?»2 10$IlT7Fl/7, 37>F, x 

[0 0 3 8] CM7£"feX*JfWan 0 4tt, ^-^2 

1 0SIl/Tl6nTSt7Kl/X, nv>F\ 5*—* 

K»ffl-r*. x-^teaiiwwffis i o«7-en/-y 

3 >£froT/^X I F 3 0 1 (D&mm&ikfels, -trU^ 
^ 3 0 2 £#J0#X.£o 
[0 0 3 9] EI9H *w^3.^ : E I JSB 1 ^ 
£**i&tf«^G>, CM7^"trX*JWfiBl 0 4^«=>CM 
3>hD-7l 0 7^7^tX©ffin^^LT^5. 



CMT^irX^JSHP 1 0 4ft<D5 s -9&mfamW3 1 0 
tt, 7-t*M/-ya >CJ:-pT7^tX/U 0 : 1 3 
5<0ffiJflM#ftje£tt*4:, M0«2 : 2 1 2CJ:oT 
/UJ>hD-7l 1 0 ft<2^-*ei£3MgB3 1 5-\ 
7^-feX^te^^Tff-^ (REQ) £fcb-T (Xf7^5 
0 1) . i^T, 7 FUX*s«ktfri-7>F£:2ttti*r£ 
Uf77'5 0 2) o 

[0 0 4 0] /U3/FD-71 1 0fi<2^-^gi2iffjiJ 
9S3 15H CM7£*XfWSffll 0 4**SREQ« 
^■^rSOTX^i:, ^-feX/\°X 0 : 13 5£5ILT 

SenT<57Hl/X*<J:^-7>F*§iL, adr 
-cmd#P«TSB3 0 5T»«rbfc79tXg*tS^^ 
T7— tf F Iz-v'a >&fto Uf7^5 0 3) 0 7- 
ehl/-ya>0$S*, 7^irX/1Xl : 1 3 6 *fcJ4 
7^irX/1X3 : 1 3 8^0^**#fce>, "r-9%k 
3I«»SB3 1 5tt"fcU^^ 3 0 6t«J0#*« Uf7 
7^5 0 4) iH8 2 : 212(^0, CM7 

^irX»JWSBl 0 4|*|(0^— ^te3IW»ffl 3 1 0^ 7 
^7-feX/tX 1:13 6 Sfctt7^tX/U 3 : 138^ 

(D&wtmtimzntzztz&Tft'tm^ (ack> sji-t 

Uf77^5 0 5) „ 

[o o 4 i] *k:x— *e»«ms3 i 5H mu^^ft 

3 : 2 13l:J;oTCM3>hD-7l0 7 ftcD^—^ 

&mm'ffl&3 1 5-\7^irxw^^^-rit^ (req) 

SrttTT Uf7^5 0 6) . Sg^T* 7FlxX*3«k^r3 
V>F^Sffin (Xf77^5 0 7) o 
[0 0 4 2] CM7d7-fex*JfPgBl 0 4fiACKfi^$ 
/^7hA777 3 0 3^^»f-^^ai 
U tl/^7^ 3 0 2, /UIF301 ^lT7^7tX 
AX 0:13 S^iHaiT^o /Un>Fn-7 110 
tt, 7^-feXAX0 : 1 3 5 ^ILTl^nT^/cr- 
/UIF3 0 1^^tl/^^3 0 6^LT7 
^•irX/^X 1:13 6 £7cte7^-feXAX 3 : 1 3 8^ 

amrrs Uf77'5 o 9) o 

[0 0 4 3] CM3>bD-7l0 7^r-^eSfil 
fflia5 3 1 5tt, ft!lW«3 : 2 1 3 KcfcoTR E Q«^£ 
SWffi-Sd:, *^7^irX/^Xl : 1 3 6 *fctt7*-tr 
X/N°X3 : 1 3 8 £iiLTiM£nT< 57 FUX*3cfctf 
=3V>F£S«U adr-cmd«?M3 0 5T« 
Lfc7£-bXK#KS^T7-fc # h l/->3 >^fT^ 

Uf7^5 0 8) , irl/^ 3 0 4£$J9#x.£o 7 
^tX/U 1:13 6 £fcte7^1rX/tX 3:138^ 
ffiLTi2ISnT<*^-^tt/^;/ hA'777 3 0 3C 
Mt^o 7— t: hl/-y 3 * ^ U i — 

)V 1 0 9^<D7$"feX*£f#fce>, j*^ U 0>SJ8P«?R* 
*^EUIMW»3 0 7^i£rtJU / : EiJ7^tXOfci!)0 
flM&SSrfT? Uf7^5 1 0) . rt+ry hrtv 

77 3 0 3/)^f-^^^ffib, irU^ 3 0 4 
LT^^U^ya-JH 0 9^S^iAtr (Xf7^5 1 

1) o 



(8) 
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[0 0 4 4] ^t'Jtya-JHOQ^T^tX^ 

*tJW8R 3 1 5C^^T7^tXM^^1-Xf-^X 
(STATUS) ££/&T£ (Xf7^5 1 2) . * 

7*irXftiJfflia5l 0 4^2tffl*rs Uf7y5 13). 
A°X3>hn-^ 1 1 0|*|<Z>^-^e3l$iJWISI5 3 1 5tt 
X^-^X£§tt®£<h, CM^>hO-7l07^ 

[0 0 4 5] CM7^irXSffflg|$l 0 4 ft <0 5*—^ 162 
W»»3 1 0»4X?— ^XfeSWftSi:, AXn>Nci 
— 5 1 1 O^^REQfH^^^-y-r^ Ut7^5 1 
5) « /txi3> l l Ort©x— *IE£ftMMB3 

1 5«CM7^txaig|5l 0 4^5)^REQI^ 
;7£$g§gT&£, CM7^irXOTS$l 0 4^ACK 
{f^^T* (Xt7^5 1 6) o 

[0 0 4 6] CM72±Xfflmffl 1 0 4F^^?~^Sii 
Si«HB8B3 1 OBXf- ^X£§#&5£, S0»» 1 : 2 

1 UCcfcO, *XMF102*§^H7<^IF1 
0 3C, ^^^^oL^^rUgSl 4^<7)Ti7-bXCO»T* 

[0 0 4 7] ^-fryv'J.^USSl 4*^^— ^Srtt* 
ffl"r«£-©> CM7?tXM»85l0 4A^CM3>h 
1 0 7^<DT#±.X<Dffitl\t* Xf^ySOl^ 
65 0 8 SttXfyy5 12KBH ^-^OS^JA 

[0 0 4 8] CMT^irX^IWaB 1 0 4ttXfy^5 0 

Xfy^5 0 8T^tU7^tXfll$^5t» CM 
n> hP-7 1 0 7 tt/tytya-jH 0 9 7^6^- 
^SrBfc*ttiU 3 0 4, AX I F 3 0 1 

T7^tX/U 1:13 6 £fcte7^-fc:XAX 3:13 
8K^-*£j§iffi"r<5o /U3>hP-7l 10H 7 
^irXAX 1:13 6 Sfttt7JtX/U 3 : 1 3 8 £ 
iiLTx-^^Sfl-r^i:, /UIF3 0 1^tftl/ 
^7* 3 0 6 ^LT7^tX/U0 : 1 3 5l:f-^S: 
iUffifS, CM7^iiXff!fflgB l o 4 W\ 7^-trXAX 
0:13 5 ^ILTr-^^^it^i, ir U^* 3 0 
2, r-^»2 1 0 S^UT*X M F 1 0 2 SS^tt 
F^:/ I F 1 0 3^-^£i£ffiT£o 
[0 0 4 9] 05B, SM7£irX$flffl!g&l 0 5ft(Dffi 
SM7^"bXSflf9SSl 0 4tt, -trU^ 
* 3 0 2<b, 7HI/X, 3^>F\ :r~*£— PSttJfrr 
^./^7hA777 3 0 3t, SMn>hD- 7108 
lCJK#£7i7-trXAX 2:137 £<DAX I F 3 0 1 

$PS1$3 1 o**rr*. 

[0 0 5 0] -fel^* 3 0 2(7)2^<D^- M*^-^ 

2 2 0T2O(07-f^D^ot7lt 1 0 1 K-tn-^ftifc 
^$n^> 0 tl/^? 3 0 2OlO2^(Z)Jp-Mi 



2 ocoax i f 3 0 1 ic^nfnsi^ni). ax i f 

3 0 1 te7^izXAX 2 : 137T'SMn>hD-7l 

0 8i:M$n^ 0 5 s — *Ciii«»«3 1 Ott, M»M 

5:221 T7<^pypt7t 1 0 1 iztglg^n. ©J 
$P£|6 : 2 2 2TSMP>hD-7l0 8f^(7)^-^^ 
M$Wa5 3 1 5f3»«Sns. ^-^tefiUMfW 
3 10H 7-W3 0 8l:«t07'fi7DyDt7i3-l 
0 1 ^e,^7^irXg*co7-h: hlz-va >£fTV>, 
-feU2^3 0 2 co^0#^_^tT^c 

[0 0 5 1 ] B8I1 *#>c^ijffli 5rtO*J5KS:^L 
Tl^o JWT^Uffil 5tt, SM3>hD-7l08 
t/t'Jtya-jHOQSttS, SM3>hP-7 
10 811 SM7^-feXiH»»l 0 5l:**^7?tX 
AX 2:137 t^4^©/U I F30 1 t, irl/^^ 
3 0 9<h, f-^^MtW7hA*7 7r3 0 
3<h, ^-^^X^-^x>y^gB3 0 0 t, ^qBU^Ev? 

o.-;n 0 9^<7)7^-fex<&fflffli-r^)^ : eu^ma5 3 o 

7ch, SM7£i:X$fJffl]gBl 0 5 *^3lttl*nfc7 H U- 
X*5ct^V>K*»*ff-T^ad r-cmdMS3 0 
St. ^-*C2IIHWa5 3 1 5^ft^) 0 
[0 0 5 2] ^-^teSlttWas 1 5(2« fH«Pft6 : 2 

2 2TSM7£-tXfMffllfi8l 0 5 ^teMftffllSR 

3 1 0fc»tt£*U ffi[»iR4 : 2 1 4T^^E'JfflPgB3 

0 7\zmwttsnz> 0 sfe, ?-^^M^jfpa5 3 i sit 

7— fcf* 3 0 8 KcfcO, adr-cmdiW3 0 5T* 
)S?tffl/:4*(D7^tX/U2 : 1 3 7 A> 6 CD7i7irX 
S*07-eM/->3 >*fT^ "fel/^^ 3 0 9<D3J 

[0 0 5 3] a d r-cmdfi?#fa$3 0 5 tt, 7F1/X 

fc, n^>KJatHBB*Wrs (la^BS) . adr-cm 
d«?*rSS3 0 5TB\ SMP>hP-7 1 0 8 IzmftftZ 
n^4*C07i7*feX/tX2 : 1 3 7*ftfftC 1 
S>JD^T^tlfcAu/^7»^ 7HUX, PV>H^» 
f*. 7HUXttm§B*5cfc^=i^>HffltH^«, 7^ 
irX-r^^qE'J(D7 h* UX£7^-feX<Dfflgf£iiJ0m 
U ^qEUIM»«3 0 7^ffifSo 4*CD7£ 

tX/U2 : 1 3 7^e>co7^-trx^**^-^Gai$a 

tW£B3 1 5^CD7-ti^ 3 0 8^2ltfiT5o 

[0 0 5 4] &\Z % *«T^q£'JSBl 5^<£>7^-tzXfS?CQ 
¥WM(C^)liTai^-5)o ^^Uffil 5^7^irXT£ 
*i£r> v-f^ayD-fcyy* 10 1(t MHfjl5 : 2 2 1 

^.to sM7^-trxsijfPSs 1 0 5 ft(DT-?mmmwffi 

3 1 0^7^-trXM^^^-r{f^^iMt±it"^o ^rtltt 
h\Z. f-^82 2 0 &IbT7Kl/X, n*7>b\ 5 s 

[0 0 5 5] SM7i7ilXft(fflffl5l 0 5tt, 5*-*»2 
2 0$ILTgbnT#fc7HUX. 3V> F, 

{^-^(Dm^h^(D^h) ^t^7hA777 3 0 3 
KISfflTS. -^-^(EiJIMffllSSS 1 0«7-t'hl/-y 



3>^?7^T/UI F3 0 l^Mfi^^t, -fcU* 
* 3 0 2 ^«0i^.^o 

[0 0 5 6] B10H JW^USBl 5^-*S:» 
*&tr«£<a, SM7*irX$di3gB 1 0 5**6 SMn> 
hP-7 1 0 8^©7£1r*©«ft£SLT^<&. SM 
7 27-fexSdSPSBi 0 5rt©x— ^Cj»MW»3 1 Ott, 
7-KH/->a >C:J;oT7^1lXA 0 X 2 : 1 3 7 CO 

mmmw&feznzzi. mm»6 : 2 2 2i:«kotsM 

n> 1 0 8^7 ^-trX^te^^-Tfa^- (RE 

Q) SrfflT Uf7^6 01). m*T. 7HI/X, r3 
"7>h\ &£tfx-*£ffi^LTi*ffiir£ (X5^y:/6 

0 2) . 

[0 0 5 7] SM3>hP-7l 0 8rt^^-^^iM©l 
i0SB3 1 5tt, MWR6 : 2 2 2 £o T R E Q{f^§£ 
§&«X££, *l:7^tX/U2 : 1 3 7 £ilLTi§6 

nt<57HI/X, n^>h\ «j:tf7*— ^esflrr 

7Hl/Xt37>FH adr-cmd«ra3 0 

>£fr^ Ut7^6 0 3) , tl/^^3 0 9 ^0f 
A£o r-^B^iry h/ty 77 3 0 3l:»ttt5. 7 

3 0 7^ffll, t^VTZIzX&rz&CDwjmW&ftv 
0 o ;tjT7hAy7r 3 0 3* 
65*— *£»*HJU -feU**3 0 9 Sr^LT^^ijqE 
ya-iH 0 9^«i*jAtr Uf^6 0 5) 0 
[0 0 5 8] /^U^a— ;H 0 9^<&7*-feXjW& 

W«a5 3 1 5tc:fc^T7*^x#iR£^-rx^--*x 
(STATUS) ££/&-f£ UfyT'6 0 6) . * 

0*5^ 76 0 7) . SM7*irX$iJ$PgBl 0 5f*KZ)5" 
-*C3!*MIW3 1 0HXf-^X6SttSSt, SM 
n> hn-7 1 0 8^C0REQ{i^^r^^-r^ (Xr7 
^6 0 8) e 

[0 0 5 9] SM7*-fcXiHflM»l 0 5F*KD^-^ffeiM 
8fi]^SB3 1 OliXf^XSSMSi, ffjffl*S5 : 2 

1 5^07^irX<Z)^7£$BS-r*o 

[0060] ^w^^uffi s^s^-^sw^ttmi 

^<7)SM7^irX©JW0B 1 0 5^5SM3>hn-7 1 

0 8^7^tX^nH Xf77 r 601^b604 
*TtXfy^6 0 6HI»H x-* £>«#&^£>4I£ 

[0 0 6 1] 77 7^6 0 41^^ U 7^-feXCDBJr5Q.31 
Zftntzm* SMa>hD-7l0 8tt/t'J ; tya- 
;H0 9^6f-^^ffib, tl/^^3 0 9, AX 

1 F 3 0 1 £^LT7*-feX/tX2 : 1 3 7K5 :: -*£ 

[0 0 6 2] SM7*-fcX»]?5P8Bl 0 5tt. 7^irX/^ 



#$12 0 0 0 - 3 3 9 1 0 1 

X2 : 13 7 ^iiLT^-^^Sd-r^xh, -fe U * * 3 
02, T-^»2 2 0 ^LT-7<^nynt7*l 0 

[0063] **js«(cj:n«. a 2 cams**)^ 

X*7U-fM»8«2K*str»T. irl/**SBl 3 

(1rU£*PK8 3rtC*t y ^^^'Jg&l 

[0 0 6 4] (ftttfl|2) Ell 2\Z*5£BA<D<&<DnMm - 
^^t 0 *$BWT1ift*JH FStl 1, rV7^I 
FgBl 2, -feU£*£Bl 3, iScfctf-feU' i7*ffl$l 3^^ 
O^t ^^jl/^U SPcD^c^rEI 1 CD^X*7U<ffrJfP 

s«o<sk:«i*t^s. y**;n f»ii, t^x* 

IF«12, -feU**ffil3, ^V^aL^UWl 

^1 ^^T7 :r ^X*7l/-f^J®gBi:(tJtl-efe^ 0 
[0 0 6 5] ^**jH FSBl 1 W]xffl3 0ft* 
;HFPK8 1±fC, t^X* I FgBl 2Bt^X^7 I 
FPK82±tC, irU**gBl 3Htl/^^PK8 3± 

irl^**gB 1 3^+t7 ^^USBl 4*5<t 
rXft#>cqEU»l 5fci*iEU PK8 4±l:*SL, #/X 
yir— 5> (PK) ^7i7yi/->8 0tcfH§£T3o & 
PKPfl**SEtt"rS7*-feX/^XttA^*yu—>8 0 _h 

[0 0 6 6] ^— *£teiH-r£7*-feX/tX0 : 1 3 
5, 7m/Ul : 1 3 60tfy hStt«0««ffl*e 
iM-T^7*irX/tX2 : 1 3 7<Dtfy MBfcJt^T 2 ~~ 

•WS^^H F p|5 1 l^Jctf^X* I FSB 1 2 CO 
3££ff^-«§£\ -trI/**gBl 3^C7)/1X=3> hn-^ 

1 1 0 COL S I Obf>»*y *S:iBW*fc«)"feU**BB 

1 3©*fcJf*T#K***<5. 

[0 0 6 7] f^im, -T^TCO^ 1 ^^;!/ I FgBl 
lSScfctf^ X* I FSB 1 2 £T^T SB 1 3 

0 1 2 (D±^2^^t^l/ I FSB 1 1 £ 2^(0^^ 
X£7 I FSB 1 2te^<DTc0 2OO-feU**SBl 3KI»fii 
T^o 01 2CDT^0 2 0(7)^t^;H FSB1 1 
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